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MALARIA TREATMENT OF PARENCHYMATOUS 
SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 


Remissions in patients with general paralysis of the insane who 
have recovered from an acute febrile disease have been recognized 
for many years. This phenomenon at first led to the empiric pro- 
duction of fever by the use of vaccines, and subsequently to the arti- 
ficial induction of malarial fever by Wagner-Jauregg (1). The 
favorable results obtained with this therapy were confirmed by 
numerous workers, and at present the method is widely used in all 
countries of the civilized world. 


COMMUNICABILITY OF INDUCED MALARIA 


With the widespread adoption of malaria therapy for general 
paralysis numerous problems arose because of the fear that malaria 
might spread to the general population from the institutions in 
which general paralysis was being treated. The British Board of 
Control (2), in order to protect the public, issued a circular letter to 
the medical superintendents of all mental hospitals outlining precau- 
tions to be used in the treatment of general paralysis by this method. 
These precautions included the keeping of all cases infected with 
malaria in mosquito-proof wards or under satisfactory mosquito cur- 
tains until microscopic examination of the blood proved that sexual 
forms of the malarial plasmodium were absent, and stressed the 
importance of uniform and adequate quinine therapy when it was 
desired to discontinue the paroxysms. A similar circular was issued 
by the Danish Board of Health (3) permitting the use of inoculation 
malaria only in hospitals specially licensed for the purpose. 

The important point in arriving at a decision as to the advisability 
for the above measures is the relative infectiousness of the malarially 
inoculated paretic for the anopheline mosquito. Wagner-Jauregg 
(4) contends that his strain of tertian malaria, which has been carried 
through a large number of human passages, is totally lacking in 
gametocyte formation and that malaria cannot be transmitted by 
the mosquito when his plasmodium is used. Barzilai-Vivaldi and 
Kauders (5), working in the Wagner-Jauregg clinic, were able to 
confirm his work; in a large number of carefully controlled experi- 
ments no Anopheles could be made to transmit their strain of tertian 
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malaria. In the opinion of Plehn (6) the idea of Wagner-Jauregg 
that no gametes are found in inoculation malaria is not correct. He 
believes that this absence is probably due to destruction of both 
gametocytes and schizonts by the administration of quinine in small 
doses. Plehn (7) also states that a given strain of plasmodium 
retains its characteristics through numerous direct transfers and that 
tertian strains do not lose their ability to form gametes after repeated 
blood inoculations under ordinary conditions. 

Miihlens and Kirschbaum (8) were able to find gametocytes in the 
blood of paretics treated by induced malaria after the fortieth pas- 
sage of the tertian plasmodium, and made similar observations with 
the quartan organism. These investigators stressed the need for 
rigid precaution to prevent the natural spread of induced malaria. 
Yorke and Wright (9) reported the successful experimental transfer 
in human beings of a strain of Plasmodium vivax after the fifty- 
third induced passage; the Anopheles maculipennis was used as the 
vector. Von Engel (10) proved that a strain of tertian malaria 
continued to form gametes after the ninth human passage and in- 
directly successfully inoculated a case of dementia precox after the 
eighth passage. Fischer (11) states that he was able to discover 
odcysts on the stomach wall of Anopheles mosquitoes which had been 
permitted to feed on patients inoculated with the Wagner-Jauregg 
strain of tertian malaria; one attempt at experimental inoculation of 
a laboratory technician with one of these mosquitoes failed to cause 
malaria after the usual incubation period, but she developed an in- 
fection a year later subsequent to a fall and Fischer states that she 
was not exposed to malaria during this time. Bravetta (90) is of 
the opinion that all strains of plasmodia are capable of gamete 
formation and Kauders (12) believes that the reported absence of 
gametes from certain strains, such as Wagner-Jauregg’s, is still open 
to question. Fischer (13) was not only able to find gametocytes in 
patients infected with the Wagner-Jauregg strain but obtained posi- 
tive results when mosquitoes were fed on these patients, and pro- 
duced malaria in healthy persons who had never had this disease by 
using the infected insects as vectors. Gametocytes were produced in 
inoculation as well as spontaneous malaria according to Mari (14) 
who concludes that inoculation malaria, therefore, may be dissemi- 
nated by the mosquito. 

After an intensive search of the medical literature, only one report 
of natural infection with malaria from induced cases was noted; 
in this instance Kling (15) recorded two cases in Upsala, Sweden, 
in a ward situated 100 meters from the ward in which cases of gen- 
eral paralysis were being treated by malaria inoculation. 

















MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 3 
HISTOLOGIC CHANGES AND MODE OF ACTION 


Most pathologists divide changes in the central nervous system 
into two phases: Those occurring during and immediately after the 
malaria treatment, and those which appear some time after the 
malaria attack in cases showing remission. Striiussler and Koskinas 
(16) gave an early description of these changes and two years later 
reported the findings in a larger number of cases. They described 
inflammatory findings differing from the usual changes found in 
general paralysis. During the period of active malaria large num- 
bers of plasma cells, apparently the result of massive emigration 
from the adventitial spaces of the blood vessels, appear singly and in 
groups in the brain substance; these cells frequently surround the 
ganglion cells in a manner resembling the glial stellate cells. The in- 
filtrating cells appear in focal formation extending into the surround- 
ing tissue from the blood vessels in many parts of the cortex, and 
the structure resembles that of miliary gummata. A marked col- 
lection of inflammatory elements, including many macrophages, and 
marked proliferation of endothelial elements and an increase in capil- 
iaries are noted in the meninges. The glial cells are actively pro- 
liferative and large numbers of rod cells are present in the cortex 
and white substance. The authors state that the glial and meningeal 
changes are common in general paralysis which has not been treated 
with malaria. 

In a later communication Striiussler and Koskinas (17) described 
the following characteristics in the stationary cases soon after mala- 
rial treatment: Inflammatory elements are more persistent in the 
meninges, the subcortical portion of the brain, the brain stem, and 
the medulla oblongata than in the cortex. Lymphocytes predomi- 
nate over the plasma cells. 

As the duration of the remission increases, the inflammatory 
changes gradually decrease, and the parenchymatous changes are 
brought to a standstill. Spielmeyer (18) does not agree that the 
pathologic process comes to a standstill and thinks similar extensive 
inflammatory changes may occur in paresis without malaria. 

Bruetsch and Bahr (19) stressed especially the proliferative 
changes in the capillary endothelium during the paroxysms and sug- 
gest that these should be regarded as part of the reaction of the 
reticulo-endothelial system. In a more recent article Bruetsch (20) 
describes these changes in more detail. According to this worker, the 
histiocytes are transformed into active, highly phagocytic cells by 
the malaria plasmodium. There is a marked numerical increase of 
this cell type, which is especially noticeable in the liver, spleen, bone 
marrow, aiveolar septa of the lungs, and leptomeninges of the cen- 
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tral nervous system. The.degree of histiocytic response varies in 
different regions of the nervous system and is relatively scant in the 
connective tissue of the brain matter. The histiocytes are normally 
present in the liver, spleen, and bone marrow as histiocytic lining 
cells forming the walls of the capillaries and sinusoids. The undif- 
ferentiated mesenchymal cell is activated especially in the periportal 
connective tissue, and in the hepatic sinusoids; during malaria treat- 
ment it gives rise to numerous round cells found in all stages of 
maturity and probably endowed with hemocytoblastic properties. 
The proliferation of undifferentiated mesenchymal cells in the retic- 
ular connective tissue and their appearance as mature and immature 
basophilic cells in the blood vessels of the external organs are 
regarded as a separate phase of the activation of the whole meso- 
dermal tissue. The endothelial cells of the capillaries of the brain 
cortex are stimulated during acute malaria, in Bruetsch’s opinion, 
and the changes invoked are responsible for the varied degrees of 
permeability during and after malaria treatment. ‘The neutrophilic 
granulocytes, monocytes, and the cells of the erythrocyte group are 
stimulated to increased activity during the malarial period; fibro- 
blasts and the microglia are not activated. 

The histologic picture of general paralysis in complete remission 
after malaria is discussed by Jakob (21). In his opinion such cases 
show almost a total disappearance of infiltration, although some 
lymphocytes are still in evidence. The degenerative changes in the 
cortex are arrested and the cortical structure is restored to some 
extent. He believes that recurrences are more apt to consist of a 
focal relighting of the paralytic process and that many portions of 
the cortex remain uninvolved, 

Wilson (22) has divided the series of changes following the inocu- 
lation with malaria into three periods: (1) A period of exacerba- 
tion, beginning with the malaria and extending to six weeks after 
the termination of fever, during which typical but unusually severe 
histologic processes characteristic of general paralysis are found. 
In the later portion of this period the cortical perivascular infiltra- 
tion becomes gradually less diffuse and predominates around the 
arterioles and venules. (2) Shortly after six weeks the period of 
restoration begins with a gradual diminution of all reactions and a 
concomitant improvement in the appearance of the cortical archi- 
tecture; the decreasing perivascular infiltration is confined almost 
exclusively to the arterioles and venules. Iron, which had been 
deposited in the walls of the blood vessels during the first period, 
is being gradually absorbed. (8) Proliferation of the mesodermal 
elements is the first sign of the beginning of the third period of 
recrudescence; organization of these elements soon follows so that 
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the infiltration cells remaining are embedded in layers in a mesen- 
chymal mesh. Narrowing and obliteration of the lumina of the 
blood vessels take place, pale areas of necrosis form, and typical 
miliary gummata with necrotic centers and giant cells are later 
found. 

In contradistinction to the above, Ferraro (23) declares that no 
appreciable aggravation of the paretic process in the early stages of 
treatment has been observed and that in the acute stage of malaria 
a swelling of the endothelium of the small blood vessels is the only 
pathologic sign attributable to the malaria itself. Neither gum- 
mata nor granulomata of the tertiary syphilitic type are encountered 
and the transformation of the paretic process into that of cerebral 
syphilis cannot be substantiated either from the study of the exudate 
or from the presence of specific reactive tissue. Von Lehoczky (24) 
states that he could not find changes in the inflammatory process of 
paresis which were attributable to the malaria inoculation. He 
noted no repair of nervous tissue and did not believe that the serious 
parenchymatous process was influenced. 

Freeman (25) reports the usual inflammatory exudative changes 
and adds that the cortical architecture is later reconstructed by 
resumed cellular polarity and restored lamination and perhaps by 
thickening of the cortex. In the article already referred to, Von 
Lehoczky denies that any thickening of the cerebral cortex ever 
occurs in these cases. 

The persistence of the Spirochaeta pallida in the brains of paretics 
after malaria therapy has been considered by numerous investigators. 
Among others, Kirschbaum (26) and O’Leary (27) were unable to 
find spirochetes in the brains of such cases examined post mortem. 
Jahnel (28) reported the rare occurrence of Spirochaeta pallida in the 
brains of paretics who had died of an intercurrent disease accom- 
panied by high fever. Forster (29), using the brain puncture 
method of Neisser-Pollack on living patients, demonstrated spiro- 
chetes by dark field examination in two of three cases, but none of 
these cases showed improvement following the use of malaria. 
Kihn (90), Sierra (30), and Wilson (22) were also able to find the 
organism of syphilis in the brains of malaria-treated paretics, ap- 
parently without regard to their physical and mental condition 
following the treatment, and Kihn points to the difficulty encountered 
in demonstrating spirochetes not only in the tissues of human cases 
but also in animals. 

That heat, even in such moderate degrees as may be tolerated by 
animal organisms of the higher order, is deleterious to the Spirochaeta 
pallida is generally known. This was shown by Weichbrodt and 
Jahnel (31) in their studies on experimental syphilis in rabbits and 
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the work has been confirmed in the United States by Schamberg 
and Rule (32). That increased temperature evoked by malaria is 
responsible for the beneficial effects in cases of general paralysis so 
treated has been pointed out by a number of writers. Purves- 
Stewart (33) declared that malaria inoculation produces beneficial 
effects mainly by the pyrexial reaction with its accompanying tissue 
changes, and Marie (34) is in accord with this view. Conversely, 
Nonne (35) says that improvement in cases of general paralysis 
treated with malaria does not always run parallel with the height 
of fever, and Weygandt (36) notes that very good remissions have 
been seen in cases which did not have high fever. The adverse action 
of heat on the organism of syphilis has been responsible for the de- 
velopment of a number of high-frequency. machines and radiant-heat 
cabinets for the induction of artificial fever, but to date no well- 
controlled experiments, giving the results of comparative treatment 
in a large series of cases, have been published. 

Three points are considered as important by Freeman (37) in 
searching for an explanation of the elimination of the spirochete 
from the central nervous system: (1) The high fever during the 
paroxysms might prove lethal; (2) the activation of the reticulo- 
endothelial system might furnish the nerve tissue with better defenses 
against the organism; and (3) the forced drainage of the nervous 
system during fever might bring about evacuation of the organisms 
as well as the perivascular exudates from the neural parenchyma 
into the subarachnoid spaces. 

An increase in substances which were bactericidal for staphylo- 
cocci, streptococci, and the colon bacillus was demonstrated in pa- 
tients infected with malaria by Hoff and Silberstein (38) in both the 
blood serum and the spinal fluid. Horn and Kauders (39) noted 
that the inoculation of mice with the blood serum and spinal fluid 
from paretics previously treated with malaria rendered subsequent 
infection of these animals with recurrent fever difficult or prevented 
the infection altogether; the immune reaction produced by spinal 
fluid was more marked than that following blood serum injection. 
Shilling and his coworkers (40) showed a definite cycle of changes in 
the types of white blood cells. Skalweit (41) has reminded us that 
in late syphilis and lues cerebri a lymphocytosis exists, whereas in 
general paralysis there is a lymphopenia. When paresis is treated 
with induced malaria a marked lymphocytosis occurs along with 
the development of the malaria paroxysms and continues long after 
the fever ceases in those cases in which remission is present; if the 
case is unimproved no such lymphocytosis persists. Skalweit be- 
lieves that the lymphocyte count is an index of the degree of 
improvement which is taking place after malaria therapy. Pao- 
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letti (42) and Vadala (43) are in accord with the observations of 
Skalweit. On the contrary, Stender (44) found lymphopenia only 
in the untreated chronic demented form of general paralysis; other 
types, which had received no malaria treatment, presented a lympho- 
cyte count normal or slightly above normal. ‘The same writer noted 
that a transitory lymphocytosis might appear after the induction of 
malaria but that such a phenomenon had no prognostic import be- 
cause it occurred regardless of the subsequent course of the general 
paralysis. If the lymphocytes remained permanently normal, how- 
ever, after a previous lymphopenia had existed, the outlook was 
favorable. 

The proliferative changes taking place in the endothelium of the 
capillaries of the brain are regarded by Bruetsch and Bahr (19) 
as part of the reaction of the reticulo-endothelial system. Dennie 
and his associates (45) are in accord with the above opinion and 
Plaut (46) thinks that the defense reaction, enhanced by the induced 
malaria, probably arises in the cells rather than in the body fluids. 

A large number of workers are convinced that the malaria infec- 
tion brings about a change in the syphilitic process, converting a 
typical general paralysis into a more or less typical tertiary form. 
Several cases will later be cited in the section dealing with com- - 
plications and sequelae which tend to substantiate this view. Wagner- 
Jauregg (47) has reported a case treated for typical paresis with 
induced malaria. This patient had a complete remission but 1 year 
later developed aphasic, agraphic, and alexic disturbances along 
with Jacksonian epilepsy involving the right side of the face and 
the right arm; these manifestations disappeared after antisyphilitic 
treatment (iodine, mercury, and arsphenamine) but recurred some 
months later and could not be influenced by further treatment. 
Wagner-Jauregg believed that in this case the later process in the 
nervous system differed fundamentally from general paralysis and 
was a simple form of syphilis of the brain. Another case has been 
reported by Striiussler (48) illustrating a return to the tertiary 
form of syphilis after malaria treatment of general paralysis. An 
old paretic, who had received febrile treatments both with tuber- 
culin and malaria, developed a decubital ulcer in spite of improve- 
ment in his mental condition and died of septicemia. Necropsy 
revealed a milder degenerative inflammatory process in the brain 
than usually is found in paresis. An extraordinary finding was a 
gumma which occurred on a moderate-sized blood vessel in one of 
the brain fissures. Gerstmann (90) also noted this mutation of 
syphilitic processes after malaria. Besides the numerous clinical 
evidences of the above change he called attention to the mastic or 
gold curves, which so frequently returned to a simple syphilitic curve 
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after malaria in paresis, and to the occurrence of miliary gummata 
in the brain. The great rarity of tertiary manifestations in un- 
treated general paralysis makes this theory an unusually interesting 
one. 

Increased meningeal permeability has been commonly found in 
general paralysis, and Kral (49) is one of the more recent authors 
to discuss the determination of this permeability by the brom method 
of Walter. Kral noted increased meningeal permeability in general 
paralysis and in paretics during induced malaria, but found that it 
frequently returned to normal after subsidence of the malaria infec- 
tion. Bruce (50) is of the opinion that the phagocytic cells activated 
early in the paretic process block the adventitial lymphatic channels 
of the central nervous system and this results in decreased lymph 
flow. The action of malaria in general paralysis is due to the im- 
migration of these cells into the blood circulatory system as part of 
the defense mechanism against the plasmodia. This migration 
allows reestablishment of the lymph flow, according to the British 
writer, with subsequent improvement of the nervous tissue. 

Pétzl (51) believes that the hemolysins and other toxic albumin 
materials reach the central nervous system more easily because of the 
increased permeability and serve as catalyzers in producing the 
paretic process. In his opinion it may be this catalysis which is 
chiefly influenced by the malaria infection. However this may be, he 
found that the hemolysis reaction returned to normal simultaneously 
with the resumption of the normal blood-spinal fluid permeability, 
and stated that both changes were synchronous with improvement in 
the clinical picture. Horn (52) confirmed the work of Pétzl, and 
Memzer and Singer (53) reported three cases in which the hemolysis 
reaction became negative in the spinal fluid after malaria therapy. 

A complete study of spinal fluid chemistry was undertaken by 
Halpern (54) before and after malaria therapy. Total nitrogen, 
nonprotein nitrogen, protein nitrogen, and globulin and albumin 
nitrogen content were estimated at intervals. Al! values were greatly 
increased in general paralysis before induction of malaria. Cases in 
which the spinal fluid was examined within two months after the in- 
duction of malaria showed a slight increase in total nitrogen, more 
marked increase in nonprotein nitrogen, and moderate to slight de- 
crease in protein nitrogen, albumin nitrogen, and globulin nitrogen. 
Only the nonprotein nitrogen was increased in cases where the 
spinal fluid was examined a longer time after malaria; all other 
values showed a rather marked decrease. The author agrees with the 
conclusions of other workers, that these findings suggest a decrease 
in permeability and more efficient functioning of the cerebral vessels. 

Bahn and Langhans (55) studied the basal metabolism in 12 cases 
of chronic gonorrhea and latent syphilis during induced malaria. 
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Increases in metabolism during the chill averaged between 35 and 45 
percent. The body weight decreased during the malaria attack as 
the basal metabolism increased until the end of the induced disease, 
when both factors tended to return to normal. The increased met- 
abolic rate was sporadic and synchronous with the paroxysms of 
fever; the loss of body weight was gradual. 

The great multiplicity of hypotheses regarding the mode of action 
of induced malaria becomes obvious after only a very cursory review 
of the literature, and it would be impossible to give consideration to 
them all. It is believed that some of the more important theories 
have been briefly outlined. 


TECHNIC OF MALARIA INOCULATION 


Before the malaria treatment of general paralysis is undertaken 
certain preparatory measures should be considered. Miihlens (56) 
emphasizes in this connection that the institution in which the 
malaria therapy is to take place be free from insects of all kinds, 
that adequate laboratory facilities be present to permit daily exami- 
nation of a blood smear for each inoculated case, and that there should 
be adequate personnel and space to care for the patient not only dur- 
ing the period of acute disease but also for 3 or 4 weeks thereafter, 
so as to be certain that the individual is free from plasmodia before 
parole or discharge. It also seems to be quite proper to add effective 
screening of the premises in those localities where Anopheles mos- 
quitoes are present. 

Inoculation with malaria may be brought about either by the 
transmission of infected blood from a patient suffering with malaria 
fever to the receptor,-or the captive anopheline mosquito may be 
artificially employed as vector of the disease. Detailed consideration 
will be given to each method. 

Wagner-Jauregg (57), in describing the technic of inoculation, 
stated that from 1 to 4 cc of blood should be taken from the vein 
of an infected patient and injected subcutaneously into the back of 
the paretic; he also mentioned that several drops of malarial blood 
should be rubbed on a scarified area of the upper arm similarly as in 
vaccination against smallpox, but this measure is now believed un- 
necessary. Grant (58) described his technic and was of the opinion 
that the end of the needle should be moved about a little during the 
injection of the blood so as to cause slight hemorrhage. This step 
was believed to facilitate a positive inoculation but it, too, is now 
considered superfluous. Attention has been called by Mayr (59) to 
the fact that the success of the inoculation is not directly dependent 
on the quantity of the blood injected. Chevallier (60) observed that 
an asymptomatic malaria infection might be stirred anew to clinical 
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activity if a small quantity of blood from an active malaria patient 
be inoculated either intravenously or intramuscularly, and recom- 
mended this method for the production of additional paroxysms in 
cases when the malaria process terminated prematurely. Nyiré (61) 
noted that with one of his tertian strains virulence increased with 
the number of direct human passages. Before undertaking induc- 
tion of malaria, Miihlens (56) and Reese and Peter (90) pointed out 
the importance of determining the absence of quinine idiosyncrasy 
in the case to be treated. 

The incubation time for induced malaria is generally considered 
to vary with the method employed for inoculation. Gerstmann (90) 
has informed us that the quality of the inoculum, the number of 
plasmodia contained in it, the ease of penetration from the connective 
tissue into the blood stream, the accommodation of the parasites to 
their new environment, and the individual susceptibility of the 
patient are all important factors. He also states that the use of 
bloods of homologous or heterologous groups have an influence on the 
incubation time, a detail which will be taken up later. The incu- 
bation period for tertian infection has been reported by various 
authors as being between 5 and 12 days for intravenous inoculation, 
and 9 to 25 days for the subcutaneous and intracutaneous methods. 
The subcutaneous injection is usually considered preferable particu- 
larly when the blood is not strictly fresh; the delayed development 
of the fever is not a factor in choice of inoculation methods since 
speed is not usually important. 

The influence of various types of blood in inoculation malaria 
has been given much consideration in recent years. Wethmar (62) 
separated 65 patients who received inoculation with malaria into 
blood groups. He found that when the blood between donor and 
recipient did not match, the period of incubation was prolonged 
regardless of the method of inoculation. Further, the pure tertian 
types of fever, which are preferred because of the day of rest per- 
mitted the patient between paroxysms with this type, were seen most 
frequently following inoculations with unfavorable groups. Un- 
toward results in the form of temperatures more than 38° C. and 
chills on the first or second day after the injection were noted only 
in unfavorable blood groupings, and especially following intravenous 
inoculation. Herrmann and Hlisnikowski (63), Hopf (64), Knights 
(65), Speierer (66), Wendlberger (67), and Miiller (68) have also 
reported the increased period of incubation after the inoculation of 
patients with unmatched blood, and Wendlberger has found that 
the tertian type of fever more frequently follows the use of un- 
matched blood. Herrmann and Hlisnikowski (63) noted the common 
occurrence of quotidian fever after favorable blood groups had been 
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used for inoculation purposes. Reporting the results of observations 
on 200 paralytic patients at the University Clinic in Vienna, Engerth 
and Stumpfl (69) stated that the tertian type of fever occurred more 
frequently in the paranoid form of paresis, without regard to the 
type of blood used. The same authors are of the opinion that other 
conditions being equal a donor with a favorable blood group is to 
be preferred, because the chance that the first 3 to 5 febrile 
paroxysms will be typical tertian is 70 percent, or about 20 percent 
more than in those cases in which the donor’s blood is incompatible 
with that of the patient. A tendency toward the tertian type of fever 
exists if an inoculation is made with blood from a quotidian type 
case in the second half of the developmental interval, especially 3 
to 4 hours before the onset of the paroxysm, according to Hopf (64), 
in spite of the use of heterologous blood groups. Puntigam (70) 
regarded the absence of previous malaria infection in the carrier 
and avoidance of quinine administration as important factors in 
the production of tertian fever if the strain of plasmodium is pure. 
Tn a later paper Wethmar (71) wrote that in his opinion the devel- 
opment of the quotidian type of fever might be due to the presence 
of two different generations of Plasmodium vivax, but again traced 
these separately developing generations to inoculation with an homol- 
ogous blood. The importance of selecting a pure strain of Plas- 
modium vivax containing only a single generation of plasmodia if 
the tertian type of fever is desired was also emphasized by Bravetta 
(72). 

Some of the difficulties encountered in malaria therapy with the 
tertian plasmodium may be overcome by using the quartan organism. 
Kirschbaum (90) reported 53 patients who had been inoculated with 
Plasmodium malariae. He noted that the results obtained were 
just as satisfactory as with the tertian variety, that infection with 
malaria might be obtained where tertian had failed, and that the 
effect of quartan fever was less deleterious in people with enfeebled 
constitutions. James (73) has also worked with the quartan plas- 
modium and confirms the observations of Kirschbaum. The great 
difficulty with quartan, however, lies in obtaining the Plasmodium 
malariae because of its great scarcity in temperate climates. The 
United States Public Health Service has a quartan strain at its 
station at Columbia, S.C. This strain has been furnished to a num- 
ber of nearby institutions and efforts are being directed toward 
making it permanently available to those hospitals desiring it. 
Other workers are convinced of the advantages of quartan malaria. 
Rojas and Belbey (90) observed that when typical quartan fever 
occurs a longer period of rest between febrile attacks is allowed the 
patient. Schulze (74) also notes that induced quartan malaria takes 














12 MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 


a milder course but calls attention to the relative resistance of this 
species of plasmodium to curative quinine therapy. He also points 
to the use of the Plasmodium malariae when a second inoculation 
with malaria is desired after earlier induction with the tertian 
organism has successfully been carried out. Individuals with a nat- 
ural resistance to tertian malaria are usually infected after quartan 
blood has been inoculated. This resistance exists especially in 
Negroes who can rarely be inoculated with Plasmodium vivaw. 

A method of inoculation with malaria which has been extensively 
used in England is the employment of infected Anopheles mosquitoes. 
These insects are captured in their natural habitat, kept under special 
conditions, permitted to feed on an individual infected with malaria, 
and after the lapse of time necessary for the development of sporo- 
zoites are allowed to bite the patient whom it is desired to inoculate. 
In the United States, Anopheles quadrimaculatus, Anopheles cru- 
cians, and Anopheles punctipennis are the most common varieties 
used in this method. 

More recently it has been found possible to capture wild fertilized 
female mosquitoes and raise the young from eggs laid by these 
insects. When correct conditions of temperature and moisture are 
provided large numbers of Anopheles mosquitoes may be made 
available in this manner within a relatively short period of time. 
Ciacchi (75) gives the details of raising mosquitoes from eggs for 
this purpose. Boyd (76) more recently has been able to raise 
Anopheles mosquitoes from adults mated in captivity. He reports 
at the time of this writing that there has been an increase in the 
number of the insects despite the withdrawal of considerable num- 
bers for experimental purposes. Artificial breeding makes possible, 
for the induction of malaria, a mosquito which without doubt har- 
bors no malaria infection until permitted to feed on the human 
malaria carrier, and obviates the possibility of the introduction of 
undesired species of plasmodia. 

The incubation period for malaria induced by the bite of the 
mosquito is about the same as that following the subcutaneous in- 
jection of malaria blood. On the basis of 746 patients successfully 
inoculated by means of mosquitoes, James (73) estimates an average 
incubation period of 13 days. 

Considerable difficulty has been experienced in keeping a strain 
of malaria, which has once been established, living so as to be avail- 
able for immediate use. This difficulty is of more consequence in 
those districts in which malaria is not prevalent and where malarious 
regions are remote. Material for the induction of malaria, either 
blood or infected mosquitoes, may be transported only under special 
conditions and then for relatively short distances. Such transpor- 
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tation is usually facilitated by shipment in specially cooled con- 
tainers. Blood which is not injected into the recipient immediately 
after its withdrawal from the vein of the donor should be defibrinated 
or an anticoagulant added. 

The changes which take place in malaria blood during transpor- 
tation have been studied by Horn and Kauders (77). They found 
that when blood containing malaria parasites is kept outside the 
body for a few hours, regardless of external physical conditions, the 
parasites show a tendency to leave the red-blood corpuscles. A 
process of transformation takes place in these extracellular parasites. 
The more mature ones become transformed into round forms, which 
cannot be distinguished from true gametes. In some of the round 
forms there are deviations from the gamete type. Blood which has 
been kept outside the body for 60 to 80 hours contains nothing but 
extracellular forms, according to these workers. 

Miihlens and Kirschbaum (8) have pointed to the importance of 
insuring the unity and uncontaminated quality of a new strain of 
plasmodium by frequent routine microscopic examinations. A year 
before, Miihlens (56) reported two fatal cases which developed 
estivo-autumnal malaria after inoculation with a supposedly benign 
type of plasmodium. According to Gerstmann (90), the danger of 
a contaminated tropical malaria infection can best be excluded if 
the following rules are observed in establishing a strain: 

1. A complete history of the past life of the original donor should 
be taken with the idea of avoiding those persons who may have lived 
in the tropics. 

2. Even if all previous smears on the original donor’s blood have 
shown tertian parasites only, the blood of the inoculated person 
should be examined carefully and frequently after the transfer in 
order to establish definitely the uncontaminated tertian character 
of the infection before its subsequent inoculation into a third 
individual. 

3. If possible, to employ incontestably proven tertian strains which 
are frequently under continuous passage in the larger clinics and 
mental hospitals. 


The same author stressed the importance of choosing a donor who 
has not been treated with quinine and of keeping all donors for sub- 
sequent transfers from receiving quinine treatment until after the 
transfer is completed; these measures assure a strain lacking in 
quinine resistance. Not only should the measures advocated by 
Gerstmann be employed in the direct transfer of blood but they are 
also of extreme importance when using the mosquito as vector. 

Determination of the superior method for the induction of malaria 
is not easy. Advocates of the use of the mosquito point to the danger 
of transferring neurotropic strains of the Spirochaeta pallida from 
177578—33——8 
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one individual to another, and stress the fact that the danger of in- 
jecting two kinds of plasmodia was minimized by the use of the 
mosquito, James (78) is one of these advocates. In order to elimi- 
nate the danger of neurotropic strains, White (79) employs only 
nonsyphilitic donors of malarial blood, but the blood of such indi- 
viduals is not universally available. Occasionally contaminated 
blood may be transferred directly from one person to another and 
may produce various complications. Bahr and Bruetsch (90) re- 
ported a case in which septicemia and splenic abscess were trans- 
mitted from the donor, and express the belief that inoculation by 
the Anopheles mosquito would avoid these unfortunate accidents. 
Certainly such incidents offer a case against the intravenous method 
cf blood transfer. 

On the other hand, the employment of the mosquito necessitates 
a considerable outlay for personnel and equipment. Trained workers 
must obtain Anopheles mosquitoes in nature or breed-them in large 
quantities, and, under specially controlled conditions of temperature 
and humidity, maintain them until they can be infected and made 
to bite the syphilitic patient in need of malaria therapy. Aside from 
the financial outlay, the use of the insect vector has other disadvan- 
tages. Relapses of malaria occur more frequently when induced by 
mosquitoes than after direct blood transfer; Yorke (80) reports 57 
percent of relapses in patients observed from 1 to 2 years, and David- 
son (81) and Nicol (82), 56 percent and 50 percent, respectively. 

The great need at present is a method for malaria induction which 
is not subject to any of the above dangers and which is capable of 
producing material in fairly large quantities and at a reasonable 
cost without the special transportation requirements now limiting 
the distance to which such material may be shipped. A culture of 
the plasmodium would offer the ideal form to meet these require- 
ments, but no culture in the true sense has ever been attained. The 
United States Public Health Service is now engaged in an effort to 
develop suitable inoculation material for malaria therapy. 


TREATMENT OF INDUCED MALARIA 


The number of febrile paroxysms permitted by various clinicians 
in induced malaria differs, but the usual number ranges from 8 to 12. 
In some cases the fever ends spontaneously before the occurrence of 
the desired number of chills. Indeed, malariologists are of the opin- 
ion that spontaneous recovery without the administration of quinine 
confers a certain degree of immunity and prevents relapses. 

Antimalaria therapy, according to Wagner-Jauregg (57), should 
consist of quinine bisulphate 0.5 grams twice a day for 3 days and 
then once a day for 14 additional days; neosalvarsan should follow 
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at weekly intervals in doses of 0.3 grams, 0.45 grams, and four doses 
of 0.6 grams. Grant (58) gives 2.0 grams of quinine bisulphate daily 
for a period of 3 days only and then employs neoarsphenamine in the 
same manner as Wagner-Jauregg. One gram of quinine daily for 
14 days is advised by Scherber and Albrecht (83), and Scherber (84) 
stresses the fact that antisyphilitic chemotherapy both before and 
after malaria increases the therapeutic action, more certainly as- 
sures the future of the patient, and hinders recurrences both of the 
plasmodial and spirochetal processes. 

James (73) notes that a great deal more quinine is required to 
bring about a cure in malaria acquired by the bite of a mosquito 
than that following the inoculation with blood. A very thorough 
method of malaria therdpy has been recommended by Sinton (85). 
He reports that about 80 percent of naturally infected malignant 
tertian malaria is cured by his method, which is outlined as 
follows: The patient is given 3 grains of calomel at night followed 
by 1 ounce of magnesium sulphate in an equal amount of warm water 
the next morning. After this preliminary purge has acted the 
patient is given 1 ounce of mixture A which is repeated 1 and 2 
hours later. One half hour after the third dose of A, one ounce of 
mixture Q is administered. 


Mixture A (23 doses required). Each dose consists of the following: 


i ecncesninris aimiinpialeinntn grains lx 
NEAR i EIR IES IE al eh grains xl 
Calcium carbonate: or chierite.< 5 — —— ee se grains iii 
Jf Se ie OSE i ee oa an ounce i 
Mixture Q (21 doses required). Each dose consists of the following: 

NT rR cine a apne snnienliem aig grains x 
NE RSM AGE Fem C0 Ge Ba 9 Be ERD oe EG Se LENS Mae ee _... grains xxx 
ES ee ae ee ne, ee ee ae ee mene grains lx 
WOO AE BG ee POET Ee EI yee eee ounce i 


Doses of mixture Q are given three times a day for a week in every 
case being preceded by a dose of mixture A, which should be given 
one half hour before. In addition the patient is given once daily one 
fourth of a grain of plasmochin after food during the same week. 
Vomiting, when present, may be checked by the use of alkaline solu- 
tions; in severe cases 20 minims of 1: 1000 adrenalin may be given 
by mouth and the dose repeated if necessary. 

The value of antisyphilitic treatment alternating with malaria 
has been given more recent consideration. Johnson and Jefferson 
(86) are of the opinion that specific treatment before malaria is of 
special value in debilitated cases, and is also to be highly recom- 
mended after malaria in all cases. Kauders (87) is especially im- 
pressed with the beneficial effect of antisyphilitic drugs after the 
malaria treatment and has found that their use not only increases 
the number of remissions but also their length. 
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If there is doubt as to the patient's ability to tolerate a course of 
malaria, Wagner-Jauregg (88) recommends that small doses of 
quinine (0.2 to 0.3 grams) be given daily in order to control the 
intensity of the attacks of fever. Among other authorities, Horn 
and Kauders (89) are convinced of the beneficial effects of small 
doses of quinine in controlling the severity of the fever. 


CLINICAL RESULTS 


In arriving at an evaluation of the results obtained by the use of 
induced malaria in the treatment of parenchymatous central nervous 
system syphilis, the literature has been reviewed since the inception 
of this method of therapy in order to study,all available case reports. 
The task has been difficult primarily because of the lack of uni- 
formity employed in reporting results and it has been necessary to 
exclude numerous cases reported in many otherwise excellent papers 
because they would not fit into the classification scheme adopted. 
After considerable thought it was decided to use the economic stand- 
ard for evaluation of results and to separate all cases into four gen- 
eral groups as follows: (1) Able to resume former occupation; (2) 
improved; (3) unimproved; (4) died. The heading “Able to re- 
sume former occupation ” included all patients reported permanently 
in this category in the article and those patients who, because of 
legal restrictions, were not permitted to resume their former work 
but were able to sustain themselves and their families on the same 
economic level as before the attack. In the latter class are included 
railway workers, pilots, ships’ captains, motormen, etc. “ Improved ” 
embraced those patients not included under the first heading, who 
were unable to resume their former occupations or were able to work 
only part time; in many instances these cases continued to be con- 
fined to the institution. The term “ Unimproved ” denoted all cases 
whose condition remained stationary after treatment or whose con- 
dition progressed. Death due to any cause resulted in the patient 
being included under “ Died.” The final result reported in the origi- 
nal article was the one accepted in this study; thus if a temporarily 
improved patient suffered a relapse he was in every instance placed 
in the “ Unimproved” group, or if a patient, at first able to work, 
died of some cause either related or unrelated to syphilis or malaria, 
he was included in the group “ Died.” 

Great care was exerted in order to eliminate all cases reported 
in duplicate. When the same author had several papers or when 
cases arose repeatedly from the same hospital only the last article re- 
porting results was used. Similarly, all cases reported in reviews 
of the literature were not accepted. Unfortunately, the period of 
observation after malaria varies in the individual publications in- 
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cluded in this review from a minimum of two or three months up to 
Frequently cases reported in a 
single article had been collected over a period of several years; nat- 
urally the older cases in such a paper had been under observation 
for a considerable period of time, whereas the more recently treated 
patients had not been subjected to such prolonged observation. All 
cases in which there was evident involvement of the parenchyma of 
the central nervous system by the syphilitic process were included in 
the study; general paralysis of the insane made up the great bulk 


a maximum of five or more years. 


of cases. 
from 1923 to 1931. 
group calculated from table 1. 


The results of this review are portrayed in table 1 by years 
Table 2 shows the percentage by year of each 
The references used in compiling 


these data are included in the bibliography in alphabetical order 
with regard to the name of the author (90). 


TABLE 1.—Results of malaria therapy in parenchymatous neurosyphilis obtained 
during the years 1923 to 1931 





Year of publication 


PRwneccce cece es on coscceneccoaseccesceccnssccosesc« 


,. ah paiatocical "EEE eee oes Oe eas 


Subsequent capacity for work 


Resumed 
former 
occupa- 
tion 


: el Total 
m- nim- ? 
proved | proved Died 
18 42 | 71 155 
90 148 172 522 
90 204 | 212 682 
154 166 120 557 
69 49 47 209 
430 473 201 1, 499 
381 434 248 1, 49 
123 75 | 64 440 
316 478 578 1 1,798 
117 188 169 627 
1, 788 2, 277 1, 882 8, 038 





1 Cases included in Jossmann’s review, which should not be incorporated in the table because they were 


collected over a period of time considerably longer than that for other articles. 


Jossmann’s results for this 


reason closely approximate the average results for all cases reported. 


TABLE 2.—Results of nalaria therapy in parenchymatous neur6syphilis obtained 
during the years 1923 to 1931, showing percentage groups 





Subsequent capacity for work 








Year of publication Resumed 
former Im- Unim- : 
occupa- | proved | proved Died 
tion 

1973...... scp < 15.5 11.6 27.1 45.8 
1924_. 4 21.5 17.2 28.3 33.0 
1925.... - 22.9 13. 2 32. 8 31.1 
1926_. 21.0 27.7 29.8 21.5 
DG ac dipninirne es buen weegew cumghinnd 21.1 33. 0 23.4 22.5 
ae eee eee oe a3 = * 26. 4 28.7 31.5 13.4 
ae 31.4 24. 6 28.0 16.0 
1930... ” “ 40. 5 28.0 17.0 14.5 
f 23.7 17.6 26. 6 32.1 
1931......-.-.---- ors a. \ 24.4 18.7 30.0 26.9 
NN tr. eee eee a es a ES 26.0 22.3 28. 3 23.4 




















18 MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 


Study of table 2 shows clearly that the trend in recent years has 
been toward an increase in the number of patients who are able to 
take up their former work. Another favorable omen is that the per- 
centage of deaths has decreased in recent years. Such improved con- 
ditions are probably the result of refinement in the technic of malaria 
therapy. In inviting attention to these two trends it is desired to 
remind the reader that the year in which the percentage is quoted 
includes only those articles published during that time and does not 
mean that all the cases reported in these articles received the malaria 
inoculation during the period. For instance, an article appearing 
during 1928 may have contained case reports of individuals receiving 
their inoculations between the years 1923 and 1927. 

An exception is to be noted to the increased number of patients 
who have been able to resume their former occupations in recent 
years. Table 2 shows that in 1931 the percentage in this category 
was 23.9 against 40.5 for 1930; the percentage of cases improved also 
decreased during this period, while the unimproved and those termi- 
nating fatally increased. It was at first believed that the inclusion 
of a review by Jossmann (90), reported in 1931, was responsible for 
the decreased number of patients resuming their former occupations 
and the increase in deaths. The removal of these cases from the 
tables does not materially improve the results. Jossmann’s review 
included 1,798 cases collected from five large German hospitals. The 
cases had been treated over a period of years and should not perhaps 
be included in the 1931 group. The articles appearing during the 
year 1931, which were used in formulating tables 1 and 2, were 
studied in some detail, but it was impossible to find an explanation 
for the change of trend toward improvement. 

It should also be added that the review of Meagher (90) was 
included in part in the present paper, but only the years 1923 to 1925 
were recorded in a manner which could be adapted to the grouping 
employed. Meagher’s cases, however, were reported by year and the 
averaging factor is not evident. 

In dealing with the fatal cases it has been found impracticable to 
make distinction between death caused by malaria and other causes 
of death. In the vast majority of papers reviewed no attempt was 
made to classify deaths on a causal basis. Of the 1,882 deaths re- 
corded in table 1 details were given in only 123 instances; these are 
classified below : 


Percent 
Parenchymatous neurosyphilis, 36 deaths____._--_-----~- Te 
EE RE ee aL eRe ee ee ee eee a Sk a 16.3 
Cardiovascniar diseases, 7 deaths..................-...........- Pree | 
ee ets pe RD CI oe no oe eal 36.6 
(eer Gasseses and accigenm, 15 -Geniiis............- ce en ce, SUS 





fa ee a ee ener eee Leees 
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While it is not intended to minimize the more or less extensive 
mortality after malaria inoculation, it seems only fair to remind the 
reader that the normal mortality rate during that period of life in 
which parenchymatous neurosyphilis is most likely to develop is rela- 
tively high and that late syphilis itself is a common, if secondary, 
cause of death at this time. 

Appreciation of the increased number of remissions following the 
use of induced malaria for general paralysis is best noted when one 
compares some of the results obtained with treatment before malaria 
therapy was instituted. Meagher (90) reported the condition of 
1,173 paretics, who received no malaria and who were admitted to 
the mental hospitals of England and Wales during the years 1923 
and 1924. His analysis was made in the latter half of the year 1927 
and showed 40 (3.4 percent) cases discharged from the hospitals, 117 
(10 percent) still living in the various hospitals, and 1,016 (86.6 
percent) dead; the majority of the 40 discharged patients were 
unable to work even part time. During this same period (1923-24) 
430 cases of general paralysis were treated with malaria in the British 
hospitals with much more favorable results; these cases are included 
in the respective years in tables 1 and 2. 

The disposition of 1,558 cases of general paralysis, which had 
been admitted to St. Elizabeths Hospital, Washington, D.C., during 
the 40 years immediately preceding the introduction of inoculation 
malaria, is reported by Lewis and his coworkers (91). They state 
that 221 (14.19 percent) had been discharged and among them 9 
(0.58 percent) were said to have recovered, 108 (6.93 percent) were 
improved, and 104 (6.68 percent) had been discharged unimproved; 
139 (8.92 percent) Were still confined to the hospital and 1,198 
(76.89 percent) had died. 

In considering the data, which might be collected in an extensive 
review of the literature, a number of items were believed to be of 
importance. Some of these were the duration of the syphilitic in- 
fection and the intensity of the antisyphilitic treatment prior to 
the onset of neurosyphilis, the age of neurosyphilis at the time of 
applying malaria therapy, and the results obtained subsequent to 
induced malaria separated for age, sex, and previous pregnancy. 
Cases were reported in the literature with such brevity and varia- 
tion that a sufficient number to yield reliable information could not 
be collected. 

The review of Jossmann (90) already referred to included a 
consideration of various factors, which might influence the results 
in malaria therapy. This author reports that the euphoric type of 
paresis responds best, and that good results are obtained next in 
order in the expansive and depressed types. Age does not seem 
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to be an important factor in determining improvement but it is 
important as a cause of death. The duration of neurosyphilis de- 
serves particular attention for, generally speaking, the older the 
central nervous system involvement the less likely the case is to ter- 
minate in improvement of any degree. In this connection Schmidt 
(90) noted that duration of institution treatment previous to the 
induction of malaria for general paralysis averaged the following 
number of days for 36 cases reported by him: Cases showing com- 
plete remissions, 244 days; cases much improved, 223 days; slightly 
improved, 415 days; cases remaining stationary, 1,131 days. The 
Second Canadian Interprovincial Conference of Venereal Disease 
Clinicians (92) agreed that all cases of neurosyphilis should be 
treated by malaria therapy even if they showed only serologic signs 
of the disease, and was of the opinion that the earlier such treatment 
was administered the better. 


PROGNOSIS 


The favorable results obtained in certain types of general paralysis 
with induced malaria, and the importance of the duration of the 
disease from a prognostic standpoint have been known for some 
years. Gerstmann (90) reports that the so-called “initial”, 
“manic”, “simple demented ”, “ apoplectic ”, and “tabetic ” forms 
of general paralysis offer good prospect for remission, while the far- 
advanced, galloping, infantile, juvenile, and senile forms show few 
remissions. The individual resistance of the patient and the stage 
of development of the paralytic process are cited as important 
factors in determining the outcome of malaria treatment by Ponitz 
(93). The same writer discusses the relationship of the different 
forms of general paralysis to the prognosis, and notes that encepha- 
lography may be of assistance in determining the outcome. 

The factors that influence remission are taken up in detail by 
Nyiré and Tokay (94). In this article the statement is made that in 
general the results are better the earlier the malaria treatment is 
begun, the more febrile paroxysms the patient has, and the higher 
the fever during the attacks. The percentage of remissions is less 
when treatment is given in winter than in summer. The prognosis 
is better in cases of paresis showing an acute onset, and also more 
favorable in the manic depressive form of general paralysis in indi- 
viduals with a pyknic habitus; remission is less common in manic 
depressive forms with the schizaffin habitus, still less in the schizo- 
phrenic form of general paralysis with pyknic habitus, and least 
in those with the schizophrenic form of paralysis and the schizaffin 
habitus. These statements are made on the basis of an analysis of 
337 cases of general paralysis, and the authors add that the remis- 
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sions after malaria in their opinion are of greater duration than 
those from any other cause. 

O'Leary (95) is of the opinion that the ideal time to use induced 
malaria is when only slight evidence of clinical and serologic im- 
provement has been noted after the usual antisyphilitic measures, and 
thinks that the therapist should not wait until the signs of general 
paralysis are obvious. Kaltenbach (96), Pojoga (90), Somogyi and 
Ruzicska (97), and Unsworth (98) offer evidence to support the 
favorable results obtained in early general paralysis, although all do 
not agree with Unsworth regarding the deleterious effect of pre- 
malaria arsenical treatment. 

In a very enthusiastic monograph Briner (99) asserts that fever 
treatment of general paralysis has not only prolonged life but that 
there is a great increase in the number and intensity of remissions. 
While he believes it is impossible to give a definite prognosis in a 
given case, in general it may be said that best results are obtained 
when treatment is instituted early. He also believes that results are 
ordinarily not so good on repetition of the malaria inoculation. Ac- 
cording to Hinsie (90), malaria therapy seems not to be as efficacious 
in female as in male patients, but he reports that pregnancy has a 
favorable effect. Kirschbaum (100), working with 36 patients 
younger than 30 years of age, noted that the prognosis for ultimate 
remission was not as good as in those cases whic: .ccur in middle life. 

The great improvement in the vegetative functions of the human 
body that are brought about by malaria therapy has been indicated 
by Kihn (101), who thinks that the relief from the terrible terminal 
stages of general paralysis is as great an accomplishment as other 
types of improvement. 

Caldwell (102), publishing his observations on more than 700 cases 
of paresis in the mental hospitals of the London County Council, 
noted the following general results: Patients below the age of 40 
years usually had the most satisfactory remission from an economic 
standpoint, although this should not be construed as contraindicating 
treatment with malaria for all older paretics who were in good 
physical condition. According to this physician, the expansive and 
manic types of paresis gave the best prognosis, but neither the length 
of time elapsing between the initia] lesion and the onset of neuro- 
syphilis nor the serologic findings were of -value in this respect. 
Pregnancy, he states, doubles the chances of remission. 

The sedimentation time of red blood corpuscles has been thought 
by some workers to have a definite prognostic value. Adler (103) 
stated that in incipient cases of general paralysis with a normal 
sedimentation reaction the prognosis was always good and complete 
remission the rule. In cases of the same stage with an increased 
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sedimentation reaction the outlook was unfavorable. However, in 
more advanced cases of paresis Adler stated that an increased sedi- 
mentation time did not indicate anything, but he was of the opinion 
that in such patients the amount of destruction of brain tissue 
brought about by the paralytic process was the important prognostic 
factor. 

That the prognosis is favorable for cases of central nervous system 
syphilis other than uncomplicated general paralysis has been re- 
cently noted by Wile and Davenport (104). Considerable improve- 
ment was seen in tabes, taboparesis, and both early and late diffuse 
central nervous system syphilis following malaria therapy, and the 
amelioration was both clinical and serologic. 


ADMINISTRATIVE AND SOCIOLOGIC PROBLEMS 


The widespread need for infectious material in the form of blood 
from malaria patients and infected Anopheles mosquitoes for the in- 
duction of malaria for therapeutic purposes has led to a demand that 
centers be established for the distribution of such substances. 
Among some of the more recent of these, two will be mentioned. 
Claude and Targowla (105) recommended to the Commission on 
the Prophylaxis of Venereal Disease that stations be established 
which would keep strains of malaria plasmodia available at all times 
for distribution. Gorriti (106), also realizing the need for establish- 
ing centers of this character in Argentina, proposed that the 
Society of Neurology and Psychiatry of Buenos Aires take action. 
He suggested not only that these stations be maintained for the 
purpose of keeping and distributing a good strain of plasmodium 
but also for the experimental study of the technic of malaria in- 
duction and the biochemistry of malaria therapy. 

In response to increasing demands for material containing the 
malaria plasmodium, and with a realization of the growing im- 
portance of this method of treatment for syphilis of the central 
nervous system, the United States Public Health Service has, as has 
already been mentioned, established a station in order to study pri- 
marily the various methods of malaria induction, the viability of 
plasmodia after transportation to varying distances and under dif- 
ferent conditions, and the clinical response to these inoculations with 
the idea of evolving a method of distribution of viable organisms to 
more or less remote districts. In conducting this station it was be- 
lieved to be important to furnish material only to those cases who 
were hospitalized; the object was to be sure that the patient would 
remain under medical care until all possibility of transmission of 
malaria to the general population had been obviated. A consider- 






































MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 23 


able number of institutions have been furnished with a strain of the 
tertian plasmodium to date, and a quartan strain is now available for 
use in cases refractory to inoculation with the tertian organism. 

Within the past few years attention has been directed to the re- 
sults obtained with malaria therapy in those cases of paresis in 
which some permanent damage had been done to the central nervous 
system before the fever treatment was undertaken. Pfeifer and 
von Rohden (90) have recently reported regarding the large num- 
ber of patients who are improved physically but are left mental 
cripples as a result of fever therapy, and have to be cared for in 
institutions the rest of their prolonged lives. These physicians state 
that the only way to decrease the number of such imperfectly cured 
patients would be by diagnosing general paralysis early, and ad- 
ministering malaria treatment before marked nervous manifestations 
occur. Nobbe and Knab (107) and Schneider (108) have also indi- 
‘ated the economic disadvantage of treating the late cases of gen- 
eral paralysis, but the latter author does not agree that withholding 
treatment in all such cases is justified. O’Leary and Brunsting (90) 
feel that notwithstanding opinions to the contrary, results of this 
type are not a contraindication to induced malaria. More recently, 
Ponitz (109) also stressed early treatment of general paralysis as 
the most important factor in prevention of the production of 
postmalaria defective cases. 

Among many other authors, Weygandt (110) expresses the belief 
that regardless of favorable results often obtained with fever therapy 
patients having certain responsible occupations should not be per- 
mitted to return to such positions. Pilots, ships’ captains, aviators, 
locomotive engineers, and public chauffeurs are included in this 
category. In his opinion professional men so treated should not 
assume the great responsibility associated with their practice, and 
especially should no surgical operations or gynecologic and obstetric 
cases be left solely to their care. 

A discussion of the responsibility of cases of general paralysis 
showing remission after malaria therapy leads naturally to a con- 
sideration of the legal status of these patients. In the opinion of 
Schneider (111) all general paralysis patients treated in this manner 
should be regarded as still organically ill from a criminal and juri- 
dical standpoint. He would allow those cases showing remission 
with resumption of former occupation to have only their civil rights 
restored. This position of Schneider has caused considerable discus- 
sion, particularly in the German literature. Grosz and Striiussler 
(112) are almost entirely in disagreement with him. These workers 
pointed out the analogy of remissions in other forms of psychoses 
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to those after malaria in paresis, to the apparent normal behavior 
of the patients from a sociologic standpoint, to the favorable prog- 
nosis shown when the cerebrospinal fluid becomes negative in remis- 
sion, and to the fact that patients have remained normal after 
treatment in the Vienna Clinic of Wagner-Jauregg for years, and 
they conclude that there is no reason why patients adjudged com- 
petent from a civic standpoint should not be held responsible 
criminally. Salinger (113) believes that cases of general paralysis 
with remission should be judged in the same manner as complete 
remissions of other psychoses. It seems to Leroy (114), however, 
that a thorough study of cases in remission after malaria should be 
made before changing the present civil and criminal status of these 
individuals. White (79), in considering legal aspects of the dis- 
position of these cases, decides that it was proper to certify them 
to the court as “ recovered ”, and he cited his first such case in some 
detail. 
SEROLOGIC CHANGES 


The changes which take place in the spinal fluid and blood in cases 
of general paralysis after induced malaria have been studied in great 
detail, but limitation of space permits them to be considered here 
only in a general way. Unless otherwise mentioned, the tests on the 
cerebrospinal fluid referred to in this chapter include only the cell 
count, the globulin and complement fixation tests, and the colloidal 
gold curve. 

Grant (115), in reviewing the serologic results in 1924 after hav- 
ing treated 40 cases, reported that there was some alteration in 
either the blood or spinal fluid or both in every case following treat- 
ment. According to this worker, the earliest signs of improvement 
were diminished lymphocytosis and lowered globulin content in the 
spinal fluid, and reduction in the intensity of the blood Wassermann 
reaction. The Wassermann reaction of the spinal fluid and the 
colloidal gold test were favorably influenced at a later period. Herr- 
mann and Miinzer (116) ata still earlier date found varying changes 
in the paretic spinal fluid at different periods after malaria induc- 
tion, and noted especially a decreased pleocytosis and changes in 
the type of gold curve. O’Leary (27) and Robertson (117) are 
agreed as to the constancy of changes in the colloidal gold curve 
and the latter author, as well as Dimitri and Kafer (118) point also 
to the decreased cell count following malaria therapy. 

A general consideration of the cytology of the cerebrospinal fluid 
in general paralysis treated with malaria is given by Claude and 
Dimolescu (119). These workers point out that the characteristic 


thing about cells in general paralysis is their polymorphism and 
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their great vitality and resistance to staining. These characteristics, 
together with the presence of plasma cells, are sufficient for the 
diagnosis of the condition. In the group of cases examined before 
treatment there were two distinct cytologic pictures; in the first 
lymphocytes predominated, and in the second mononuclears. Other 
cells were present in both instances in smaller numbers. Claude and 
his colleague further state that the malaria attacks brought about a 
decrease in the number of cells to such an extent that within a few 
days after the attacks stopped there were only a few living and dead 
cells in the spinal fluid. At this time the pleomorphism and vitality 
of the cells disappeared; the cells were in a condition of degenera- 
tion. By the end of the third month after treatment the cytology 
of the spinal fluid was entirely normal. 

In the earlier period following the introduction of malaria treat- 
ment, Ferraro and Fong (120) found that there was no relationship 
between the clinical and serologic improvement. In cases noted at a 
later date they observed that all clinically improved patients showed 
a serologic amelioration, but that not all the serologically amelio- 
rated showed clinical improvement. The first evidence of improve- 
ment was a reduction of the pleocytosis, which occurred in 95 percent 
of the cases within two years; in 50 percent the cell count returned to 
normal within this time. The globulin content was the next entity 
to improve but was less pronounced than the cell count. In 90 per- 
cent of the cases there was improvement, and in 68 percent a com- 
plete reversal of the cerebrospinal fluid Wassermann reaction after 
three years’ observation. The colloidal gold curve was the most re- 
sistant element although gradual amelioration did occur; reversal 
to a normal curve, hqwever, was seldom seen. 

Very soon after the development of malaria therapy Finger and 
Kyrle (121) and later Kyrle (122) alone stressed the point that 
malaria therapy produced more marked improvement in the spinal 
fluid than any other form of antisyphilitic treatment not only after 
general paralysis but also after its use in early and late syphilis 
without clinical manifestations of nerve involvement. The experi- 
ence of Pisani (123) led him to believe that malaria treatment of 
general paralysis brought about almost constant changes in the 
spinal fluid which were, as a rule, parallel to the later course of the 
disease. 

The recent conclusions of Nicole and Fitzgerald (124) seem of 
importance in a consideration of these changes. They noted that 
the cerebrospinal fluid improved after malaria, sometimes becoming 
completely normal, and that such changes took considerable time 
to occur, being most marked, as a rule, four or more years after the 
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treatment. Their article gives complete consideration to the changes 
occurring after malaria treatment in many of the laboratory tests, 
which are of prognostic importance in central nervous system 
syphilis. Grosz and Striiussler (112) note that the Wassermann, 
globulin, and colloidal gold reactions remain positive in most cases 
of general paralysis after malaria in spite of remissions, but the 
hemolysin reaction, the cell count and total albumin usually become 
normal very quickly. They note further that in many cases all the 
pathologic spinal fluid reactions become normal after long-continued 
remissions. At the Vienna clinic a recurrence had never been seen 
in a case of complete remission in which the spinal fluid reactions had 
become negative. Lymphocytosis and hyperalbuminosis are the 
signs which change most quickly and constantly in the spinal fluid 
after malaria therapy, according to Hombria and Enterria (125). 
The next most common change is in the globulins which-is favorable 
in a high percentage of cases. These workers state that the most 
persistent pathologic findings in the cerebrospinal fluid are the col- 
loidal gold and Wassermann reactions. They report that there is 
no consistent relationship between serologic and clinical improve- 
ment, although the two frequently go hand in hand. 

The general consensus of opinion seems to be that changes in 
the spinal fluid after induced malaria should not be regarded as 
absolute prognostic signs. Horn (126) and Kihn (127) warned 
against the drawing of far-reaching prognostic conclusions from the 
behavior of tests on the blood and spinal fluid. Kirschbaum and 
Kaltenbach (128) were of the opinion that improvement of spinal 
fluid reactions might be of prognostic importance only in those cases 
in which the amelioration was persistent and gradual. These work- 
ers performed spinal punctures at monthly intervals, and if the 
spinal fluid changes varied greatly from time to time, they found 
the prognosis to be unfavorable. Besides the authorities quoted, 
O’Leary and Brunsting (90) have warned that although the sero- 
logic reactions are of interest, they are not always of prognostic 
significance, and that an effort to evaluate the method of treatment 
from serologic reactions alone might be misleading. Stérring (90) 
informs us that conclusions must not be drawn from a single exami- 
nation of the spinal fluid but from a series made over a considerable 
period of time, and that even then considerable care must be exer- 
cised in forming an opinion from such tests. 

Changes in the permeability of the blood-spinal fluid barrier for 
bromides have been frequently demonstrated after malaria therapy. 
Malamud and Wilson (129) noted that these fluctuations in the 
permeability index generally preceded the changes in the clinical 
picture and believe that they could be utilized as guides in prognosis 
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as well as for administering further treatment. Decreased per- 
meability corresponding to the improvement of the psychic condi- 
tion was shown by Blum (130) after the termination of the fever 
treatment. 

A pathologic picture occurring in the spinal fluid in the pre- 
symptomatic phase of general paralysis has been described by Tar- 
gowla (131) with the idea of using it in the induction of malaria 
before active general paralysis develops. The characteristics of this 
picture are a leucocyte reaction made up almost entirely of lympho- 
cytes mixed with a few plasma cells, a hyperalbuminosis often less 
than 1 to 1,000 and rarely higher than 2 to 1.000, positive globulin 
reactions by the most sensitive tests such as the Pandy and Weich- 
brodt, colloidal gold reactions of the paralytic type, strongly posi- 
tive complement fixation test in the spinal fluid, an index of 
permeability of the meninges higher than 1 to 10, and moderate 
hypotension of the spinal fluid. All of these findings are obviously 
not present in one patient, but, according to the author, the presence 
of one or more of them offers justification for the induction of 
malaria. 

CONTRAINDICATIONS 


There is some variation of medical opinion in regard to contra- 
indications for malaria therapy in the treatment of general paralysis 
of the insane. The papers of Dattner and Kauders (132), Lépine 
et al (133), Memmesheimer (184), Ritter and Volker (135), Schulze 
(90), and Paulian (136) were reviewed in outlining contraindica- 
tions but those enumerated below are not the unanimous selection of 
each of these authors, The most commonly mentioned were cachexia, 
severe organic heart disease, tuberculosis, and nephritis; the less 
common were diabetes mellitus, obesity, diseases of the liver and 
spleen, the galloping type of general paralysis, ulcers of the gastro- 
intestinal tract, quinine idiosyncrasy, severe anemia, and senility. 

Ruge (137) separates contraindications into two groups, absolute 
and relative. He considers active tuberculosis, febrile diseases of 
all kinds, cachexia, and coronary sclerosis as belonging to the abso- 
lute group. Cardiac decompensation, aneurysms, chronic diseases 
such as diabetes, nephritis, etc., marked obesity, arteriosclerosis, and 
pregnancy are regarded as relative contraindications. 

That there is no constant unanimity in regard to indications 
against the induction of malaria may be noted from the following 
discussion. Dattner and Kauders, who have just been cited, state 
that compensated cardiac lesions and healed pulmonary tuberculosis 
should not be considered as affecting the outcome. Aortitis was not 
included among contraindications by Lépine and his coworkers, and 
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Ritter and Vélker agreed that the less severe degrees of this condi- 
tion were unimportant. Diabetes mellitus was called a contraindi- 
cation by some physicians and not considered by others. Obarrio 
and Petre (138) reported a case of diabetes in a paretic a short time 
ago who had been treated with malaria and was subsequently much 
improved; insulin treatment was continued throughout the malaria 
course. Pregnancy is another condition regarding which there is 
some disagreement; several pregnant women have been treated with 
malaria with favorable outcome. Unger (139) recorded the cases of 
two women who were treated during pregnancy with favorable 
results both for themselves and their offspring. Weygandt (140) 
agreed that pregnancy was not disturbed as a rule by the induction 
of malaria. 

Regarding syphilitic mesaortitis as a complication, Bersch (141) 
is of the opinion that a distinction should be made between the more 
frequent and clinically benign form of diffuse atherosclerotic mesa- 
ortitis without involvement of the coronary branches and the rela- 
tively more infrequent form of localized clinically malignant mesa- 
ortitis with narrowing of the ostia of the coronary arteries. Nec- 
ropsy experience, according to this worker, suggests that every 
mesaortitis should not constitute a contraindication for malaria treat- 
ment in paralytics. Mihaljevic and Spengler (142) recorded 40 cases 
of syphilitic cardiovascular disease in which malaria was induced 
for general paralysis; only two deaths occurred in this series and 
neither was due to heart failure. These workers do not consider 
simple syphilitic mesaortitis a contraindication, but believe that a 
course of treatment for cardiac disease is imperative before malaria 
if untoward symptoms are to be prevented. They consider rest in 
bed one of the most important points in this prophylactic therapy. 
Bosch, Mo, and Cossio (143) stressed the importance of watching 
the blood pressure in order to avoid complications of a cardiac 
nature. They believe that the blood pressure should be taken before 
malaria treatment is given as well as before each chill. In addition, 
marked hypotension at any time should be considered a cause for 
termination of the malaria. 

Habermann and Serefis (144) have stated that they are not in 
agreement that quiescent tuberculosis is not a contraindication, since 
malaria may bring about a reactivation. 


COMPLICATIONS AND SEQUELAE 


In discussing the mode of action of malaria, one of the theories 
advanced was that the plasmodial disease changes the type of syphilis 
from a nervous to a typical tertiary form. A consideration of the 
complications that result subsequent to treatment shows that nu- 
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merous instances have occurred and are reported in the literature 
which tend to support this theory. The fact that gummata of the 
skin or other parts of the body are rare in untreated general paralysis 
is well known, but since the introduction of treatment by induced 
malaria such lesions have become fairly common. Thus, Markusze- 
wicz (145) reported a skin gumma, confirmed by biopsy, occurring in 
a paretic two months after completion of malaria treatment, and 
Pfeiffer (146), Kirschbaum (147), Balaban (148), Schreiner (149), 
and Matras (150) recorded similar instances. Brill (151) described 
a tertiary cutaneous syphilid appearing in a tabetic two years after 
malaria inoculation. 

Two interesting cases have been described by Knigge (152). The 
first was a patient with neurosyphilis in whom a serpiginous erup- 
tion developed one year after malaria therapy. The other patient, a 
taboparetic, received malaria and was discharged in remission but 
had a recurrence of nervous symptoms about 18 months after the 
pyretherapy and developed ulcerating gummata of the neck and 
palate two years after the second admission to the mental hospital. 

Klauder (153) reported a case of syphilis of the central nervous 
system in which maculopapular circinate lesions on the forearms re- 
sembling the neurosyphilid of Unna developed several weeks after 
malaria inoculation and subsequent tryparsamide treatment. 

An acute syphilitic meningitis with gummatous changes in the 
blood-vessel walls was noted by Jakob (21) in a necropsy on a case 
of general paralysis following malaria. Engel (154) described what 
he believed to be a case of syphilitic iritis in a paretic woman of 42 
years apparently provoked by malaria. 

Various nervous and mental manifestations have been reported as 
due to malaria fever: In considering them, however, it should be 
borne in mind that similar clinical pictures may at times be presented 
in general paralysis not receiving pyretherapy. Redlich (155) stated 
that he had seen epileptiform attacks during the induced disease, 
and he described the case of a woman who had a masked intermittent 
type of fever with stupor and epileptiform seizures. Rizzatti (156) 
observed two cases; in one there was peripheral paralysis which 
developed in the course of malaria treatment of general paralysis; 
the second was a young man of 30 who developed choreiform attacks 
in the course of malaria. In both of Rizzatti’s cases the compli- 
cating symptoms disappeared after further treatment. 

The case which was described by Markuszewicz (145) as having 
developed cutaneous gummata also showed mental complications of 
a paranoid hallucinatory character. Von Raven (157) noted that 
amentia might be seen during the malaria paroxysms and that later 
hallucinations and paranoid symptoms suggestive of the toxic psy- 
choses might occur. In the latter forms, according to. von Raven, 
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catatonic symptoms such as stereotypy, stupor, and impulsive excita- 
bility might appear. Delirium, amentia, and hallucinatory, para- 
noid, and catatonic reactions may follow as a consequence of malaria 
therapy according to Gerstmann (90), and Visser (90) confirms this 
observation especially during the attacks of fever. Magunna (158) 
reported 13 cases in which paranoid hallucinations occurred after 
malaria therapy and was of the opinion that atypical psychotic pic- 
tures are seen more commonly since the introduction of malaria in 
general paralysis. Kihn (101) agreed with Magunna’s findings. 
Bertolani (159) described four cases of general paralysis treated 
with malaria and subsequent injections of neosalvarsan and bismuth. 
In these cases the manifestations of dementia paralytica disappeared 
and typical symptoms of schizophrenia developed; the latter are 
attributed to the action of malaria by Bertolani. 

Cases of psychoses of various types occurring post-malarially in 
general paralysis were described by Vermeylen and Vervaeck (160). 
The types included the frequent hallucinatory form, and the vin- 
dictive, hypochondriac, manic depressive, and catatonic forms, 
which rarely occur before the introduction of malaria therapy, but 
which the authors state are presented much more frequently after 
its induction. Vermeylen and his coworker noted that constitutional 
predisposition and psychologic factors were important in the produc- 
tion of these psychoses; anxiety is an emotion especially productive 
of these mental states. The occurrence of such psychoses was 
regarded unfavorably prognostically both in regard to the general 
paralysis and improvement in the psychotic condition. 

Kihn (161) reported 28 cases of general paralysis and taboparesis 
in which hallucinations appeared after malaria. He noted no rela- 
tion between the clinical course or form of paresis before treatment 
and the frequency of the complicating psychotic reaction. It was 
not always possible to eliminate exogenous influences and five of the 
cases gave a history of long-continued misuse of alcohol before paresis 
developed. In all cases in which hallucinations occurred no further 
clinical improvement was noted; progression of the paretic process 
was usually attended by an increased severity of the hallucinations. 

Delirium and hallucinosis were described as exogenous reactions by 
Nyiré and Tokay (94), while manic depressive, schizophrenic, and 
paranoid symptoms occurring after malaria therapy for general 
paralysis were believed to depend on the constitution or premorbid 
personality. These workers stated that delirium and _ hallucinosis 
were temporary in nature. Prognosis was regarded as good in the 
manic depressive reactions but poor in the schizophrenic and para- 
noid types. Morales (162) believed it was impossible to say whether 
such psychotic reactions were harmful or beneficial. 
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Leroy and his colleagues (163) described the case of a woman, 
aged 42 years, who had been treated with malaria for general 
paralysis and presented delirium of negation during and imme- 
diately after the plasmodial disease. 

Rupture of the spleen, while of rare occurrence, is one of the 
more serious complications of induced malaria and it probably 
occurs more frequently than in natural malaria. It is difficult to 
separate cases of spontaneous rupture from those in which trauma 
may have had some influence because some of the patients who died 
from this cause had been restless and delirious before death, and 
minor injuries, which might have seemed unimportant in normal 
individuals, might have been important in rupturing an enlarged 
and swollen organ. Alexander (164), Herrmann (165), Trémner 
and Baltzer (166), Adelheim (167), Bachmann (168), Bahr and 
Bruetsch (90), Harris (169), Clark (170), Robbins (171), Twitch- 
ell (172), Jutz and Jacobi (173), and Polayes and Lederer (174) 
have reported cases of spleen rupture following induced malaria 
for syphilis of the central nervous system. All of the above authors 
cited one case except Adelheim, who recorded two, one of which pre- 
sented a macerated condition of the spleen at necropsy although 
there was no history of trauma before death. Cases of similar spon- 
taneous rupture of the spleen are mentioned in the literature but 
not reported in detail by Cantacuzene (175), De Asis (90), and 
Claude (176); a footnote in the paper of Trémner and Baltzer 
(166) states that Weygandt cited a case in a personal communica- 
tion and that Herzig reported another before the Psychiatric So- 
ciety of Vienna. Beckman (177) recorded the case of a young 
woman inoculated with malaria for the treatment of gonorrheal 
salpingitis; the spleen ruptured but splenectomy was performed and 
the patient recovered. 

Changes in the liver have been more rarely described. Kufs (178) 
noted a rare case of gummata of the liver occurring in a paretic who 
had been treated with malaria as well as chemotherapeutic drugs; 
the first sign of hepatic disease presented itself five years after the 
malaria as ascites, and the patient died one year later. No anti- 
syphilitic treatment had been administered subsequent to the malaria. 
It was believed that in this case the malaria infection resulted in the 
transformation of a nervous syphilitic process into a typical tertiary 
one. A case of cirrhosis of the liver of the Laennec type occurring 
in an old paretic was reported by Bruetsch (20). The same author 
called attention to the frequency of this type of cirrhosis following 
malaria in the tropics and offered the explanation that malaria is 
the cause of hepatic fibrosis. 
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Finnoff (179) recorded two cases of dendritic keratitis developing 
during the malarial process. In one case herpes of the nose accom- 
panied the corneal condition. Finnoff states that an intimate rela- 
tionship between intermittent malaria fever and dendritic keratitis 
has been discussed by ophthalmologists for years and that malaria is 
now accepted as one of the etiologic factors. In a later article 
Kufs (180) described a case of interstitial keratitis developing in a 
juvenile paretic seven years after malaria treatment; the paretic 
process did not return and the mental condition of the patient was 
much improved. : 

Conceivably general paralysis treated with induced malaria might 
be complicated by any of the common communicable diseases. Wey- 
gandt (140) mentions some of the following conditions which occur 
as disturbing manifestations: Black water fever, purpura, anemia, 
acute complications of syphilitic cardiovascular disease, loss of 
weight, icterus, purulent meningitis, and otitis media. To these 
Perutz (181) adds vomiting, diarrhea, acute hemorrhagic nephritis, 
epistaxis, edema of the larynx, edema of the extremities, and herpes 
simplex. 

THE PROPHYLACTIC ACTION OF MALARIA 


The effect of malaria in stimulating the immune processes of the 
body in cases of syphilis of the central nervous system leads 
naturally to attempts to prevent this complication of syphilis in 
persons infected with other types of the disease and especially with 
early syphilis. Numerous workers have reported on the low inci- 
dence of general paralysis in the native people of various tropical 
and subtropical countries in which the prevalence of malaria and 
syphilis is marked. Von Diiring (182), Grober (183), Hiirle (184), 
Jamin (185), Kiilz (186), Lacapére (187), Mendelson (188), 
Mouchel (189), Révész (190), Roy (191), Riidin (192), and 
Urstein (193) have contributed articles on this subject. Kirschner 
and van Loon (194) have noted that parenchymatous syphilitic 
affections of the central nervous system are rarer in the tropics, 
especially among the native populations, although syphilis is often 
widespread. In the Dutch East Indies these authors report that 
only 2.9 percent of the Asiatics confined to mental hospitals suffer 
from general paralysis, whereas 9.1 percent of all European in- 
mates have this form of insanity. Extensive experience in Hainan, 
China, has shown, according to Bercovitz (195) that syphilis and 
malaria are generally prevalent and often coexistent but general 
paralysis and tabes dorsalis are remarkable for their absence. Sys- 
tematic examinations of the cerebrospinal fluid have been made by 
Heinemann (196) in natives of Java; he reports that parenchyma- 




















MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 33 


tous syphilis of the central nervous system practically never occurs 
in these individuals but that malaria infection is common. 

The mortality records in the different regions of Italy have been 
examined by Lutrario (197) over a period of three years for the 
existence of malaria and general paralysis. He found that in the 
regions where the malaria rate was highest the general paralysis 
rate was lowest and is of the opinion that an inverse ratio exists 
between the two diseases. Merzbacher (198) made a special study of 
two Provinces in northern Argentina in which malaria was endemic, 
and he found that tabes dorsalis and general paralysis were very rare 
in these regions. This study was based on the author’s own examina- 
tions and on questionnaires sent to physicians in the Provinces. 
Mattauschek and Pilez (199) followed 241 cases of syphilis infected 
with malaria or other febrile disease during the first year of the 
spirochetal infection on the basis of the normal expectancy of 
general paralysis. Nine to twelve of these patients should have 
developed syphilis of the central nervous system but not a single 
case was noted. 

On the contrary, numerous cases have been reported in the litera- 
ture in which malaria occurred naturally in syphilitic individuals 
with the subsequent development of syphilis of the central nervous 
system. Cases of this kind have been described by Benedek (200), 
Mingazzini (90), Ruge (137), Schwartz (201), Kirschbaum (202), 
Gougerot (203), and Rodriguez Arias (204). Twenty-two cases of 
syphilis in patients who were infected with malaria at various 
periods after their syphilitic infection are described by Mandl and 
Puntigam (205). Spontaneous malaria, according to these writers, 
did not have much effect on the course of syphilis, and they conclude 
that malaria contracted either before or after syphilitic infection 
does not cause any change in the organism that affects the later 
course of syphilis. 

Numerous observations have also been made on the preventive and 
curative effects of malaria in early and late syphilis when induced 
artificially. 

Kyrle (206) was one of the first to recommend malaria induction 
in the treatinent of all forms of syphilis. He combined this method 
with chemotherapy in 500 cases and reported that malaria-salvarsan 
therapy was superior. He noted marked improvement in the spinal 
fluid in cases which previously showed pathologic changes. Bering 
(207) is also very optimistic in regard to combined malaria and 
chemotherapy. Later, Kyrle (208), Scherber (209), and Mucha 
(210) noted that in malarially treated spinal fluid negative early 
syphilis pathologic findings in the spinal fluid are rarer than any 
other symptoms; pathologic serology is less rare and clinical recur- 
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rences least. This treatment is particularly indicated in all see. 
ondary cases of syphilis with a persistent positive Wassermann reac- 
tion in the blood or spinal fluid, or both, according to Finger (211), 
who concludes that the combination of specific and malaria treat- 
ment is superior to all others. Von Berde (212) is in accord with 
Finger’s observations. 

Results in Finger’s clinic in Vienna are reported by Planner (218). 
This writer is of the opinion that malaria treatment of secondary 
syphilis caused the great majority of these cases to remain clinically 
and serologically free from symptoms over a period of more than 3 
vears, but clinical and serologic recurrences were to be seen in some 
of the cases. McDonagh (214) reports two cases of early syphilis 
which showed no improvement under chemotherapy and cleared up 
after inoculation with malaria. Malaria treatment in early syphilis 
during the first two years of the disease is capable, Matuschka and 
Rosner (215) state, of rendering and keeping the cerebrospinal 
fluid Wassermann reaction negative in 99.1 percent of the cases. 
In late syphilis they report that the results are not as favorable and 
that the seroreaction may remain the same in spite of treatment. 
Arzt and Fuhs (216) observe that positive findings in the spinal 
fluid are influenced most favorably when malaria is applied to 
secondary syphilitics and that, generally speaking, results are less 
favorable after the disease progresses. Vonkennel (217) agrees with 
these findings. Minami and Ehara (218) report that malaria treat- 
ment restored the spinal fluid to normal without other antisyphilitic 
treatment in 87 percent of their cases of early and late syphilis, 
and that improvement was noted in 95 percent. Jacobs and Vohwin- 
kel (219) are of the opinion that combined malaria and chemo- 
therapy is the most effective method for combating early and late 
latent syphilis. They believe that the chemotherapy should be 
applied both before and after the induction of malaria. 

Finger (211) finds that malaria induction is indicated in cases 
in which pathologic changes in the spinal fluid persist for 11% 
years after the infection in spite of previous intensive treat- 
ment, and Meissner (220) at an earlier date made similar observa- 
tions. The indication for malaria treatment, according to Memme- 
sheimer (134), is the failure of chemotherapeutic measures to hinder 
the development of changes in the cerebrospinal fluid or symptoms 
of central nervous system disease. This writer is of the opinion that 
induction is especially valuable when the case has not been treated 
sufficiently in the early stages. Wagner-Jauregg (221) believes that 
all patients with a positive cerebrospinal fluid in the late latent stage 
of syphilis are potential paralytics and that malaria is the best 
method to bring about improvement. Petranich (222) thinks that 





























MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 35 


malaria therapy should be applied in all cases of late syphilis failing 
to respond to chemotherapy. Patients who show a persistent positive 
spinal fluid Wassermann reaction and other pathologic alterations 
in the fluid after an adequate course of treatment with antisyphilitic 
drugs should, according to Schamberg (223), be treated with in- 
duced malaria. Gerstmann (224) states that late latent syphilis with 
a positive spinal fluid may also be classified as nerve syphilis and 
believes that these patients often develop active central nervous 


system syphilis at a later date. 


He observes that they should be 


treated with malaria as the method of choice since the induction of 
the plasmodial disease seems to prevent the development of more seri- 
Kerl (225) concurred in the conclusions of Gerst- 
mann when he reported 30 cases of syphilis treated with malaria. 
Habermann and Serefis (144) expressed the opinion that a combina- 
tion of malaria and chemotherapy is indicated for patients who 
travel to foreign countries and who for some reason cannot regularly 
continue antisyphilitic therapy; sailors especially are placed in this 
class. They also state that malaria is of particular value in old 
syphilitics with demonstrable changes of the cerebrospinal fluid when 


ous complications. 


clinical symptoms of nervous system syphilis are absent. 


TREATMENT OF SYPHILIS OTHER THAN THAT OF THE CENTRAL NERVOUS 


SYSTEM 


Authors are not agreed as to the efficacy of induced malaria in 
the treatment of syphilis other than of the central nervous system. 
Delbanco (226) considers malaria treatment of early syphilis a very 
interesting biologic experiment that should be tried out cautiously 


in clinics before being recommended for general use. 


He considers 


it questionable whether an organism already suffering from syphilis 
should, in addition to chemotherapy, be subjected to the action of 


malaria and the frequent necessity of lumbar puncture. 


In consid- 


ering the use of malaria as a prophylactic for syphilis of the central 
nervous system, Steiner (227) draws attention to the fact that we 
are unable to present cases which have been treated in the early stage 
of syphilis with malaria and today are paralytic or tabetic because 
of the short time interval between the advent of the very modern 
malaria therapy and the normal lapse of time necessary for the devel- 


opment of tabes under ordinary conditions. 


Hoffmann (228) gives 


detailed consideration to the question of treatment of early syphilis 
with malaria and concludes that this method should not be advocated 
in the early stage of syphilis unless the maximum chemotherapy 


courses fail. 


Mucha (210) had less favorable experience with ma- 
laria in the treatment of syphilis and found that 5 out of 21 cases 








36 MALARIA TREATMENT OF PARENCHYMATOUS SYPHILIS 


of syphilis with negative spinal fluids later had relapsed. Mucha, 
writing with Mras (229) at a later date, states that while malaria 
treatment frequently has a beneficial effect on pathologic spinal fluid, 
it does not prevent future changes in a normal spinal fluid even when 
combined with chemotherapy. Kerl (230) observes that relapses 
followed malaria inoculation frequently in primary seropositive and 
early secondary stages of syphilis and considers that this therapy is 
not indicated during these stages of syphilis. In the same paper he 
reports a patient who developed general paralysis soon after malaria 
treatment. Results after malaria therapy far inferior to those 
reported by other writers are noted by Petranich (231). Stiimpke 
(232) believes that malaria should be used only after the dependable 
antisyphilitic drugs have failed. He further expresses the belief 
that general paralysis, cerebral syphilis, and resistant spinal-fluid 
changes which are not amenable to other treatment are indications 
for the induction of malaria. 

Induced malaria has been alleged to be of value by a more limited 
number of writers. Ahman (233) applied this method of treatment 
in addition to specific drugs in a number of children. He notes that 
congenital syphilis is more apt to cause destruction of tissues in the 
various systems of the body than acquired syphilis but in spite of 
this he considers that he obtained good results. Kundratitz (234) 
treated 25 cases of congenital syphilis and reports complete or very 
great clinical and serologic improvement in 60 percent of them. In 
his opinion malaria treatment should be given to children with stub- 
bornly positive spinal fluid reactions even if there are no marked 
clinical manifestations and he believes that it is of particular value 
in cases of late congenital syphilis such as diseases of the bones and 
joints, deep gummata, and parenchymatous keratitis which resist the 
usual forms of treatment. In reporting the results obtained at the 
Karolinen Children’s Hospital in Vienna, Weitz (235) comes to 
similar conclusions regarding the cerebrospinal fluid, but notes 
further that clinical symptoms were not changed and attributes this 
to the fact that probably the damage in the growing tissue had ad- 
vanced too far. 

Two cases of bone and joint syphilis, three of interstitial keratitis 
and one of resistant nodulo-ulcerative syphilis were treated with ma- 
laria with good results by Dennie (45) and his coworkers. It is 
their opinion that the natural immunity forces of the body are in- 
creased by malaria inoculation and that subsequent response to 
chemotherapy is much improved. Dehogues (236) noted marked 
improvement in a case of optic atrophy complicating tabes after the 
induction of malaria. Schlesinger (237) reported considerable suc- 
cess in cases of late syphilitic disease of the joints. 
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